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 Abstract 
 Accidental poisoning remains an important cause of morbidity and 
mortality in children world wide. Its importance lies in its nature of being 
preventable. The objectives of this descriptive and prospective hospital- 
based study were to: (a) determine the magnitude of accidental poisoning 
among children presenting to some emergency departments in Khartoum 
State, (b) study the types, clinical patterns, short term complications and 
outcome of accidental poisoning in children, (c) assess the associated   
circumstances that predisposes to accidental poisoning and (d) study the 
different treatment protocols used in different hospitals. 
During a one- year period a total of 120 patients were admitted to the 
emergency units suffering from accidental poisoning. The most (74%) 
affected age group was 1-5 years. The male: female ratio was 2:1. Eighty 
one (67.5%) cases were coming from semi urban areas. The majority 
(93.3%) were preschool children. The highest rate of poisoning was found 
in families with small number of children; this relationship was found to be 
statically significant (p<0.0001). Parents illiteracy was also found to be a 
significant factor (p<0.001).Drug poisoning constituted 58.3%, tricyclic 
antidepressant (6.6%) topped the drug list followed by anticonvulsants 
(5.8%). Kerosene was the most common (43.3%) causative substance 
encountered in poisoning. Eighty three percent of the children witnessed 
another family member taking drugs and in 91.6% of cases the drug was 
 belonging to a family member in the same household. Ninety percent of 
the substances encountered were kept within reach of children. Parents 
Knowledge, attitude and practice of drug management was deficient in 
60% of cases. 
The peak times of the events were 10.00 a.m and 14.00p.m. Sixty nine 
(57.5%) patients arrived at hospital within the first two hours of poisoning 
.Upon arrival 71.7% were symptomatic. The most commonly presenting 
symptoms and signs were those of respiratory (n=84, 70%) and 
neurological (n=72, 60%).Vomiting was the presenting symptom in 
45(37.5%) cases, while 24 (20%) presented with fever. Gastric lavage 
was performed in 41 (35%) children, while the remainder received 
supportive treatment in form of IV antibiotics and fluids. Recovery was 
uneventful in all cases with the exception of 5(3%) deaths. 
The need for structured health education programs as well as a National 
Poisoning Bureau can not be over emphasized. Large scale community –
based research is needed to reveal the real magnitude of the problem. 
 
 
 
 
 
 
   
  ﻣﻠﺨﺺ اﻻﻃﺮوﺣﻪ
  
  
  
 وﻓѧﻲ ﺑﻌѧﺾ ﺣѧﺎﻻت اﻟﺒﺪﻧﻴѧﺔ  اﻹﺿѧﺮار  إﻟﺤѧﺎق  اﻟﻤﻬﻤѧﺔ ﻓѧﻲ اﻷﺳѧﺒﺎب         ﻻﻳﺰال اﻟﺘﺴﻤﻢ اﻟﻌﺮﺿѧﻲ واﺣѧﺪا ﻣѧﻦ 
   ﺗﺠﻨﺐ ﺣﺪوﺛﻪ ﻓﻲ ﻣﻌﻈﻢ  اﻟﺤﺎﻻت أﻣﻜﺎﻧﻴﻪ ﺗﻜﻤﻦ ﻓﻲ أهﻤﻴﺘﻪ،  اﻟﻌﺎﻟﻢ إﻧﺤﺎءاﻟﻮﻓﺎة ﻋﻨﺪ اﻻﻃﻔﺎل ﻓﻲ ﺟﻤﻴﻊ 
  
  - :إﻟﻰ ﺑﻌﺾ اﻟﺤﺎﻻت دراﺳﺔ  ﻋﻠﻲأﻟﻘﺎﺋﻤﻪ أﻟﺴﺮﻳﺮﻳﻪ اﻟﻮﺻﻔﻴﺔ      وﺗﻬﺪف هﺬﻩ اﻟﺪراﺳﻪ 
 اﻟﻄѧﻮاري ﻓѧﻲ ﺑﻌѧﺾ ﺪ اﻻﻃﻔѧﺎل اﻟѧﺬي ﻋѧﺮض ﻋﻠѧﻲ ﺑﻌѧﺾ أﻗѧﺴﺎم ﺗﺤﺪﻳﺪ ﺣﺠѧﻢ اﻟﺘѧﺴﻤﻢ اﻟﻌﺮﺿѧﻲ ﻋﻨѧ  .1
 0 اﻟﺨﺮﻃﻮموﻻﻳﺔﻣﺴﺘﺸﻔﻴﺎت 
 ﻋﻨѧﺪ أﻟﻤѧﺪي ﻗѧﺼﻴﺮة اﻟѧﺼﺤﻴﺔ واﻹﻓѧﺮازات واﻟﻤѧﻀﺎﻋﻔﺎت أﻟѧﺴﺮﻳﺮﻳﻪ اﻟﻨﻤѧﺎذج أﻧѧﻮاع ﺑﻌѧﺾ دراﺳѧﺔ .2
 اﻻﻃﻔﺎل 
 ﺜﻞ ﺗﻠﻚ اﻟﺤﺎﻻت اﻟﺘﻲ ﺗﻘﻊ ﻓﻴﻬﺎ ﻣاﻟﻤﺼﺎﺣﺒﺔ اﻟﺒﻴﺌﻴﺔﺗﻘﻴﻴﻢ اﻟﻈﺮوف  .3
  ﻓﻲ ﺑﻌﺾ اﻟﻤﺴﺘﺸﻔﻴﺎتاﻟﻤﺴﺘﺨﺪﻣﺔ اﻟﻤﺨﺘﻠﻔﺔ اﻟﻌﻼج إﺟﺮاءات ﺗﻘﻴﻴﻢ إﻟﻲ ﺑﺎﻻﺿﺎﻓﻪ  .4
 
 اﻟﻄѧﻮاري ﻓѧﻲ ﺗﻠѧﻚ اﻟﻤﺴﺘѧﺸﻔﻴﺎت أﻗѧﺴﺎم  ﺣﺎﻟѧﻪ ﺗѧﺴﻤﻢ ﻋﺮﺿѧﻲ ﻋﻠѧﻲ 021ﺧﻼل ﻋﺎم واﺣѧﺪ ﻋﺮﺿѧﺖ 
 ﺗﻌﺮﺿѧﺖ ﻟﻠﺘѧﺴﻤﻢ اﻟﻌﺮﺿѧﻲ هѧﻲ ﻓѧﻲ اﻻﻃﻔѧﺎل ﻣѧﻦ ﺷѧﺮﻳﺤﺔ  أآﺜѧﺮ  إن ﺗﻠﻚ اﻟﺤѧﺎﻻت دراﺳﺔ وأوﺿﺤﺖ
 اﻟﻄѧﻮاري أﻗѧﺴﺎم ﻣѧﻦ ﻣﺠﻤѧﻮع اﻟﺤѧﺎﻻت اﻟﺘѧﻲ ﻋﺮﺿѧﺖ ﻋﻠѧﻲ % 47ام ﺑﻨﺴﺒﻪ  أﻋﻮ 5-1 ﻣﺎﺑﻴﻦ أﻋﻤﺎر
  اﻹﻧﺎث واﺣﺪ ﻟﻠﺬآﻮر ﻋﻦ إﻟﻲوﺑﻨﺴﺒﻪ اﺛﻨﻴﻦ 
  
ﻣѧﻦ  % 39¸3اﻻﻏﻠﺒﻴѧﻪ % . 5076 ﺑﻨѧﺴﺒﻪ اﻟﺮﻳﻔﻴѧﺔ ﺣﺎﻟѧﺔ ﺗѧﺴﻤﻢ ﻣѧﻦ اﻟﻤﻨѧﺎﻃﻖ ﺷѧﺒﻪ 18وﺟѧﺎءت 
  آﻤѧﺎ وﺟѧﺪت اﻋﻠѧﻲ ﻧѧﺴﺒﻪ ﻣѧﻦ ﺣѧﺎﻻت اﻟﺘѧﺴﻤﻢ اﻟﻌﺮﺿѧﻲ ﻣѧﻦ اﻷﺳѧﺎس  ﻣﺮﺣﻠѧﻪ أﻋﺘѧﺎب  ﻋﻠѧﻲ أﻷﻃﻔﺎل
 أهﻤﻴѧﻪ ( اﻗѧﻞ ﻋѧﺪد ﻣѧﻦ اﻻﻃﻔѧﺎل  )اﻟﻌﻼﻗѧﺔ وﺗﻜﺘѧﺴﺐ هѧﺬﻩ  ، لاﻻﻃﻔѧﺎ ت اﻟﺘﻲ ﻟﺪﻳﻬﺎ اﻗﻞ ﻋﺪد ﻣﻦ اﻟﻌﺎﺋﻼ
 أﻳѧﻀﺎ  ﻋﻼﻗѧﺔ  ﺑﻴﻦ اﻟﻮاﻟﺪﻳﻦ ﻟﻬѧﺎ أﻻﻣﻴﻪ ﻧﺴﺒﻪ أنآﻤﺎ    ، (1000.0<P  ) إﺣﺼﺎﺋﻴﺎذات ﻣﻌﻨﻲ ﻣﻘﺪر 
  ()100.0<Pاﻳﺠﺎﺑﻴﻪ     
   
 ، اﻹﺻѧﺎﺑﺎتﻦ ﻣѧ % 85¸3 ﻧѧﺴﺒﻪ ﻃﺒﻴѧﺔوﺗѧﺸﻜﻞ اﻻﺻѧﺎﺑﻪ ﺑﺎﻟﺘѧﺴﻤﻢ اﻟﻌﺮﺿѧﻲ ﺟѧﺮاء ﺗﻨѧﺎول ﻋﻘѧﺎﻗﻴﺮ 
ﻳﻠﻴѧﻪ % 6,6ﻓѧﻲ  اﻋﻠѧﻲ ﻗﺎﺋﻤѧﻪ اﻟﻌﻘѧﺎﻗﻴﺮ ﺑﻨѧﺴﺒﻪ ( )tnasserpeditna cilcycirTوﺟѧﺎء ﻋﻘѧﺎر 
   % .5¸8ﺑﻨﺴﺒﻪ  ( )stnasluvnocitnAﻋﻘﺎر  
  
 اﻟﻤѧﺴﺒﺒﺔ  اﻟﻤѧﻮاد أآﺜѧﺮ  ﻣѧﻦ اﻟﺮﻳﻔﻴѧﺔ  ﻣﺤﺮوق اﻟﺠﺎز اﻟﻤѧﺴﺘﺨﺪم ﻓѧﻲ اﻟﻤﻨѧﺎزل أن اﻟﺪراﺳﻪ وأوﺿﺤﺖ  
 ﺑﺎﻟﺘѧﺴﻤﻢ ﺗﻨѧﺎوﻟﻮا أﺻѧﻴﺒﻮا  اﻟѧﺬﻳﻦ اﻷﻃﻔѧﺎل ﻦ ﻣ% 38 ﻧﺴﺒﻪ 0% 34¸3 ﺑﻨﺴﺒﻪ اﻷﻃﻔﺎلﻟﻠﺘﺴﻤﻢ ﻋﻨﺪ 
 ﻳﺘﻨﺎوﻟﻬѧﺎ ﻓѧﻲ ﻧﻔѧﺲ اﻟﻤﻨѧﺰل وﺑﻠﻐѧﺖ ﻧѧﺴﺒﻪ اﻟﻌﻘѧﺎﻗﻴﺮ اﻟﺘѧﻲ اﻷﺳѧﺮة  ﺷѧﺎهﺪوا اﺣѧﺪ اﻓѧﺮاد ﻃﺒﻴﺔﻋﻘﺎرات 
 اﻟﻮاﻟѧﺪﻳﻦ ﻓѧﻲ أﺳѧﻠﻮب أنوﻗѧﺪ اﺗѧﻀﺢ %  19¸6 اﻷﻃﻔѧﺎلﺗѧﺴﺒﺒﺖ ﻓѧﻲ اﻟﺤѧﺎﻻت وآﺎﻧѧﺖ ﻓѧﻲ ﻣﺘﻨѧﺎول 
  0ﺿﻲ ﺑﺎﻟﻌﻘﺎﻗﻴﺮﻣﻦ ﺣﺎﻻت اﻟﺘﺴﻤﻢ اﻟﻌﺮ% 06 آﺎن ﺧﻄﺄ ﻓﻲ اﻟﻄﺒﻴﺔﺣﻔﻆ اﻟﻌﻘﺎﻗﻴﺮ 
  
  
  
   
  
 اﻟﻌﺎﺷѧﺮة اﻟѧﺴﺎﻋﺔ  ﺣﺎﻻت اﻟﺘﺴﻤﻢ اﻟﻌﺮﺿﻲ ﻓﻲ اﻟﻤﺴﺘﺸﻔﻴﺎت ﺑѧﻴﻦ ﻟﺪراﺳﺔ اﻟﺬروة ﺳﺎﻋﺔ   ﻟﻘﺪ آﺎﻧﺖ 
 اﻟﻤﺴﺘѧﺸﻔﻲ ﺑﻌѧﺪ إﻟѧﻲ  ﻟﺠﺌѧﻮا ﻣѧﻦ اﻟﻮاﻟѧﺪﻳﻦ % 75¸5 إنواﺗﻀﺢ ،  ﺑﻌﺪ اﻟﻈﻬﺮ اﻟﺜﺎﻧﻴﺔ اﻟﺴﺎﻋﺔ وﺣﺘﻰ
ﻣѧѧﻦ % 17ﺳѧѧﺎﻋﺘﻴﻦ ﻣѧѧﻦ ﺣѧѧﺪوث اﻟﺘѧѧﺴﻤﻢ ﻟѧѧﺪي اﻻﻃﻔѧѧﺎل وآﺎﻧѧѧﺖ أﻋѧѧﺮاض اﻟﺘѧѧﺴﻤﻢ واﺿѧѧﺤﺔ ﻓѧѧﻲ 
  0ﺤﺎﻻتاﻟ
         
هѧѧﻲ %  07 ﺣﺎﻟѧﻪ ﺑﻨѧﺴﺒﻪ 48 ﻓѧﻲ اﻟѧﺸﺎﺋﻌﺔ       وﻣѧﻦ ﺑѧﻴﻦ ﺗﻠѧﻚ اﻟﺤѧﺎﻻت آﺎﻧѧﺖ أﻋѧﺮاض اﻟﺘѧﺴﻤﻢ 
 هѧﻲ اﻟﻌѧﺮض اﻟﺮﺋﻴѧﺴﻲ اﻟﺤﻤѧﻰ  ﺣﺎﻟѧﻪ آﺎﻧѧﺖ 42  وﻓѧﻲ 5073أﻋﺮاض ﺿﻴﻖ اﻟﺘﻨﻔﺲ واﻟﻘﺊ ﺑﻨѧﺴﺒﻪ 
  % 02ﺑﻨﺴﺒﻪ 
 اﻟﻄﺒﻴѧﺔ  ﺑﺎﻟﻌﻘѧﺎﻗﻴﺮ اﻟﻤﺘﺒﻘﻴѧﺔ  اﻟﻨѧﺴﺒﺔ ﻓﻴﻤѧﺎ ﻋﻮﻟﺠѧﺖ % 53 ﻃﻔﻼ ﺑﻐﺴﻴﻞ اﻟﻤﻌﺪة ﺑﻨѧﺴﺒﻪ 14وﺗﻢ ﻋﻼج 
  % 3 أﻃﻔﺎل ﺗﻮﻓﻮا ﺑﻨﺴﺒﻪ 5  ﻣﺎﻋﺪا أﻟﻤﺠﻤﻮﻋﻪوآﺎﻧﺖ اﻟﻨﺘﻴﺠﺔ اﻟﺸﻔﺎء اﻟﺘﺎم ﻟﺘﻠﻚ ، اﻟﻤﺴﺎﻋﺪة 
   
 ﻣﺎﺳѧﻪ ﻟﻮﺿѧﻊ ﺑﺮﻧѧﺎﻣﺞ ﺻѧﺤﻲ ﺗﺜﻘﻴﻔѧﻲ ﻟﻸﺳѧﺮ ﻓﻴﻤѧﺎ ﻳﺘﻌﻠѧﻖ ﺑﺤﻔѧﻆ اﻟﻌﻘѧﺎﻗﻴﺮ أﺻѧﺒﺤﺖ  اﻟﺤﻮﺟﻪ إن     
 ﺗﻐﻄѧﻲ اﻟﺘﺠﻤﻌѧﺎت واﺳѧﻌﺔ  دراﺳѧﺔ  أﻧﺸﺎء ﻣﺮآﺰ ﻗѧﻮﻣﻲ ﻟﺒﺤѧﻮث اﻟﺘѧﺴﻤﻢ آﻤѧﺎ أن أهﻤﻴﻪ إﻟﻲ ﺑﺎﻻﺿﺎﻓﻪ
   اﻟﺤﺠﻢ اﻟﺤﻘﻴﻘﻲ ﻟﻈﺎهﺮة اﻟﺘﺴﻤﻢ اﻟﻌﺮﺿﻲﻻآﺘﺸﺎف ﺿﺮورﻳﺔ ﻓﻲ آﻞ اﻟﻮﻻﻳﺔ أﺻﺒﺤﺖ ﻜﺎﻧﻴﺔاﻟﺴ
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            Historical background 
Poison is any substance that causes harmful effect in the body or death 
when taken in very small quantities (1). 
Poisoning is a significant cause of mortality and morbidity. It has been 
part of the history of Mankind, from the days of Socrates to the present 
time. Poisons have never ceased to be an integral part of Man. 
Since the prehistoric days, poisons were also an important part of the 
culture .It is safe to assume that prehistoric humans categorized some 
plants as harmful and others as safe. Hippocrates (circa 400 B.C) added 
a number of poisons and clinical toxicology principles pertaining to 
bioavailability in therapy and over dosage, while the book of Job (circa 
400 B.C) speaks of poison arrows (Job 6:4). In the literature of ancient 
Greece, there are several references to poisons and their use. 
Dioscorides, a Greek physician in the court of the Roman emperor Nero, 
made the first attempt at a classification of poisons, which was 
accompanied by description and drawings.Dioscorides also dabbled in 
therapy, recognizing the use of emetics in poisoning(2). 
The Ebers Papyrus (circa 1500.B.C) contains information pertaining to 
many recognized poisons; including Hemlock (the state poison of the 
Greeks).There is also an indication that plants containing substances  
  
similar to digitalis and belledoma alkaloids were known (2). 
For the Sumerians, (Ca.4500B.C), there was a deity, called Gula, said to 
be the' Controller of Noxious Poisons'. In the Asian culture too, there were 
frequent references to the use of poisons, how they present and their 
management. Similarly, In the Malay and Chinese cultures, they were 
many records of poisons as well as charm cures (2).  
Paracelsus (1493-1541), a sixteenth century physician, stated that all 
elements known to man are poisons, only the dose determines the effect. 
This definition of poison is still applicable to date. 
 
 1. Introduction and Literature review 
 
Accidental poisoning is an important cause of morbidity and mortality in 
children all over the world (2). 
The importance of this problem lies in its nature of being preventable. It 
must be remembered that the poisoning do not just happen, they are 
allowed to happen and thus are preventable. 
Legally ,it is defined as  a chemical that has  a LD50 (median lethal dose 
of 50 mg or less per body weight) ,which is the amount that is lethal for 
50% of the test animals within a 14 day period following administration of 
just one dose (3). 
The concept of poison and poisoning is often misunderstood. Many think 
that poisoning is an act involving two the poison and the victim. In fact the 
poisoning equation is for many reasons, extremely complex. 
It involves three main factors and each has its own characteristics that are 
not changeable. 
Poisoning =agent × host× environment (1) 
1.a The agent: 
The agent is the element that causes the injury in the poisoning. 
Poisoning may occur following the inhalation of toxic gases or fumes, from 
taking the wrong dose of a medication or from drinking poison that was 
stored in a bottle container usually used for beverages. 
 1.b The host: 
A child learns by doing. He gains experience by investigating the world 
around him .For his experience to be constructive they must be conducted 
in an environment when hazards are kept to a minimum. It is natural for 
children to be curious and fearless, especially when they are under 5 
years of age. They are too young to understand the significance of 
warning signs or to read labels, especially when it had not been explained 
to them. In addition, a majority of them are easily attracted and intrigued 
by products left within their reach; many tend to ingest them thinking that 
they are candies (4). 
1.c The environment: 
Though a person's environment may not be a major actor, It contribute 
greatly to the risk of poisoning .The place where potential toxins are 
stored, the socio economic level and the level of stress in the family, all 
plays a great role in poisoning. 
Accidental poisoning occurs almost entirely as a result of inadequate and 
improper supervision in an unsafe environment. 
Many of the poisoning occurred at home. In a Swedish study of homes 
containing one to –two year old children; it was found that chemicals were 
accessible to children in 95% of homes(1). 
 
 
 1.1-Predisposing factors: 
Accidental poisoning continues to be an important health threat 
throughout the world. It is particularly a problem among children under the 
age of 5 years primarily due to developmental incompetence and their 
dependence on adults for their care and well being (5). 
Among the predisposing causes for this preventable health problem are 
the following: 
• Adult carelessness in leaving medicines and chemicals within the 
reach and sight of children. 
• Lack of continuous supervision and the evident activity and curiosity 
of children (6, 7). 
• Okasha and his colleagues stated in 1976, that behavioral problems 
such as hyperactivity, temper tantrum, aggression, stubbornness, 
nocturnal enuresis and impulsiveness occurred more frequently in 
poisoned children. Their families tend to be of larger size and low 
level of education, with disturbed home atmosphere. All these give 
the child easy accessibility to poisonous substance (8, 9). 
 
1.2-Factors influencing Toxicity 
There are some important factors that make a chemical substance toxic: 
1.2.a-toxicity of chemical substances 
 Toxicity of a chemical substance is a measure of its ability to induce injury 
to a biologic tissue. It is usually measured by (LD50) Median lethal dose. 
The more toxic the chemical, the smaller the LD50. Some chemicals are 
considered extremely poisonous with serious injury or even death 
resulting from exposure to very small doses, while others are found to be 
relatively harmless even when it involves exposure to doses in excess of 
several grams. Using the LD50 to estimate the lethal doses for humans 
should be done cautiously due to existence of a wide difference in 
response between different species of organic life. One can assume that 
humans are more sensitive to the toxic effect of chemical substances than 
the most sensitive species tested. Because it is unethical and illegal to 
conduct a study on human to determine whether the chemical is toxic or 
not, information on the toxic manifestation of chemical substances can 
only be obtained based on the proper documentation of previous 
exposure involving either deliberate or accidental poisoning (1). 
1.2.b- Duration of toxicity 
Toxic manifestations of chemical substances vary depending not only on 
the dose but also on the duration of exposure. 
In a poisoning situation, exposure to a chemical substance may be either 
acute or chronic. Acute poisoning occurs when a single exposure causes 
an immediate effect whereas chronic poisoning refers to effects seen 
following any repeated long term exposure to relatively low levels of the 
 chemicals. The toxic effect of many chemical substances observed from a 
single exposure is quite different from that of repeated exposure .Chronic 
poisoning is much more complex and subtle in its manifestations. 
1.2.c- Route of exposure 
The route of exposure to poisons is different between oral, inhalation or 
dermal. Oral exposure occurs in 75% of reported exposure, whereas 
ocular exposure occurred in 6% of reported toxic exposure compared to 
7% of the inhalation one (10). 
Chemicals that are ingested and get absorbed into the blood to different 
organs- from any part of the GIT- causing different systemic poisoning 
symptoms. 
The dermal route is another way of exposure to poison .Whether the 
exposure would results in toxic effects or not depends on how much gets 
absorbed through the skin. Absorption may be influenced by the nature of 
the chemicals as well as the condition of the skin whether intact or not. 
The effects usually observed from skin exposure include skin irritation, 
sensitization and systemic poisoning (11). 
Inhalation is the third common route of exposure .Significant poisoning 
can occur through this route because respiratory tract has about 37 times 
more surface area for contact compared to the skin and it is made up of 
thin membranes that do not serve as good protective barrier. Chemicals 
that are air-borne are usually involved in the exposure through this route. 
 The sizes of the particles determine the extent of penetration into the 
lungs as well as its fate. Particles size 10 micron or less can enter the 
lungs easily. Particles sized more than 10 micron have limited 
accessibility into the lungs ,resulting in impaction of the particles on the 
mucous coat of the pharynx or nasal cavity ,while particles sized between 
1-5 micron will settle down within the bronchioles and those less than one 
micron into the alveoli (10) . 
The usual effects seen from inhalation exposure include irritation, 
inflammation, fibrosis, allergic sensitization or malignant changes in 
addition to potential systemic poisoning, of which the effects would 
depend on the chemical substance (1). 
 
1.3-Pathophysiology: 
It varies according to the ingested substances .Children are particularly 
susceptible to injury from ingestion of small doses for the following 
reasons: 
1-the low body mass of children means that a single dose of a substance 
may easily be toxic. 
2-children are, by nature, explorers. They tend to learn about new things 
by putting them into their mouth .The metabolic pathways of young 
children, particularly infants are less developed and use sulfonation rather 
than glucuronidation to process some toxins (12). 
 1.4-Pharmacologic principles of toxicology 
In the evaluation of the poisoned patient, it is important to compare the 
anticipated pharmacologic or toxic effects with the patient's clinical 
presentation. 
Knowledge of the pharmacokinetics of the toxic agents helps to plan a 
rational approach to definitive care after necessary life –supporting 
measures have been instituted. 
They are as follows: 
1.4.a-LD50 
It is the amount per kilogram of body weight of a drug required to kill 50% 
of a group of experimental animals or MLD (median lethal dose).Its 
application is of little clinical value in the humans .Because it is impossible 
to determine with accuracy the amount swallowed or absorbed, the 
metabolic status of the patient or in which patient the response to the 
agent will be atypical. 
1.4.b-Half life (T 1/2) 
There is variation between the published half life of the drug and the 
actual one .Since T 1/2 may be increased as the quantity of the ingested 
substance increase as for many common intoxicants such as 
Barbiturates, salicyletes and phenytoin (1). 
 
 
 1.4.c- Volume of distribution (Vd) 
It is determined by dividing the amount of drug absorbed by the blood 
level. The Vd can be useful in predicating which drugs will be removed by 
dialysis or exchange transfusion. When a drug is differentially 
concentrated in the body lipids or is heavily tissue-or protein bound and 
has a high volume of distribution ,only a small proportion of the drug will 
be in the free form and thus accessible to diuretics and dialysis or 
exchange transfusion. A drug that is water –soluble and has a low volume 
of distribution may cross the dialysis membrane well and also respond to 
diuresis. 
1.4.d-Metablism and excretion 
Knowing the metabolic pathway of the drug and its way of excretion or 
detoxicafication from the body is important for planning treatment. 
1.4.e-Margin of safety (MS) 
Defined as LD1/ED99, that is the lethal dose (mg/kg) in 1 percent of a 
given human population divided by the therapeutically effective dose 
(mg/kg) in 99 percent of the population .LD1 often may be approximated 
from the published case report literature on overdose or exposures. ED99 
may be estimated from therapeutic clinical trial data on efficacy .A drug 
with a high MS ratio value generally requires a considerably higher dose 
relative to the therapeutic dose to cause toxicity in a patient 
 
 1.4.f-Blood level 
Care of the poisoned patient should never be guided solely by laboratory 
measurement .The edge "Treat the patient, not the poison” represents the 
most basic and important principle in clinical toxicology (3). 
 
1.5-Epidemiology 
Accidental poisoning in children is still a major public health problem, and 
represents a frequent cause of admission in the emergency department. 
It is a false believes that accidents and poisoning are specific problems of 
developed countries. Investigation show that they just as common in 
different countries. In Britain for example, 1-2 % of children are involved in 
poisoning (6). In 1990, the annual report of American Association of 
Poison Control Centers states that it is the fourth most common cause of 
death in childhood (13). 
It is reported that in 1992, 10.000 children are admitted to hospitals in 
England and Wales each year due to poisoning .while in the United 
States, 600 children die from poisoning and 600,000 are successfully 
treated for it each year (14). 
The toxic exposure surveillance system (TESS) is the system which 
collects data maintained by the American Association of Poison Control 
center and it covers 87% of the USA population. It stated that in 1998;  
 
 there were 1.08 million (53%) instances of ingestion of toxic substances 
by a child less than 6 year old (15) .While during 1999 ,the US Association 
of poison control center reported 1,148,693 accidental poisonings in 
children younger than the age of 6 years (16) . 
In Ireland each year there are approximately 3,000 accidental poisonings 
and 1,000 hospital admissions in 1-4 year age group (17). 
A single centre study at the children's hospital in Dublin showed no 
reduction in the incidence of poisoning over a 15 year period from 1975-
1989 (18) . However, in spite the increasing incidence, the central statistics 
office stated that the mortality rate is not increasing; there were 12 deaths 
in the less than 5 year old age group from poisoning toxic effects 
from1992-1995 (19). 
The same occurred in Stockholm, accidental poisoning in preschool 
children required hospital admission increased to 6-fold from 1955-to1975 
in Stockholm (Sweden). But the mortality rate decreased from 0.5 to less 
than 0.1/100.000 preschool children in the whole of Sweden during the 
same period .Psychosocial factors like family stress or change of 
residence during the last 6 month was commonly found in families of 
poisoned children (20). 
In contradiction, In France, a study was carried out from1989 to 1995; it 
showed that the poison exposure numbers decreased from 6% to 3% of  
 
 total medical emergencies .the mean annual incidence of poisoning is 1.4 
per 1000 children younger than 18 years of age .Eighty percent were 
younger than 5 years of age and they presented with a benign course. 
Forty percent were treated and 75%were discharged home either 
immediately or within 24 hour of admission. The mortality rate was 
0.33/1000 (21). 
Petridou and his coworkers conducted a prospective study over 12 
months, accidental poisoning requiring hospitalization 24 hours or more  
was 50% higher among boys than among girls, Peaked towards the end 
of the second year ,and declined sharply after the fourth year of life .The 
estimated incidence was 500 cases per 100,000 among children 5 years 
old or more  .During the working hour the incidence of poisoning was 80% 
higher than during the late afternoon and evening hours or the weekends, 
presence of both parents at home in the afternoon hours was associated 
with 50% reduction of hospitalized poisoning  .The accessibility of 
products with poisoning potential was of major importance ,the place 
where they were kept; whether at reach of children or in container of 
innocuous products, with proper labeling (22) . 
In Finland, poisoning constituted an important category for admission of 
patient to the emergency room. The annual incidence of hospitalized 
poisoning over 2 years (1987-1988) was 11.7/10.000. It was 8.7/10.000 
for drugs and 3.0/10.000 for non drugs. Children under 6 years of age 
 were most frequently hospitalized because of poisoning (16.9/10.000) (23). 
The pattern of poisoning is little different in developing as opposed to 
developed countries .In Taiwan, a retrospective study was conducted to 
analyze the data received by National Poison Center (NPC)from the 
period 1985 through 1993.It was found that male exposure were more 
prevalent than females (59% vs. 41%) .Accidental poisoning exposure 
accounted for 77.7% of the cases and most were exposed by the oral 
route .The mortality rate was 1.4% (24). 
Accidental poisoning constituted a common paediatric emergency and an 
important cause of mortality in India .Several studies were conducted to 
delineate this common problem and to study different factors contributing 
in this problem .In 1990, Males were 60% and female were 40% from all 
cases of poisoning. Most cases 34.5% occurred among 0-4 year old. The 
percentage generally decline with increased education of the parents. 
Decreased income or low social class was associated  with increased 
percentage of poisoning (50.3%).Within the social class ,most cases 
occurred among skilled workers, families with 4 members or more 
accounted for 81.5% of the cases. Most poisoning (31.8%) occurred 
during weekend days between 8 and 11o’ clock in the morning. Maximum 
number of cases occurred in summer .Most poisoning was detected within 
5 minutes, but others took up to 14 hours .Over 80% of the accidents 
occurred at home. Poisoning also correlated with house size and storage 
 space. Hospitalization ranged from 1day (51.1%) to 7 or more days 
(3.50%) (25). 
A recent multicentre study (2001) reviewed retrospectively 8 regional 
hospitals in India, The analysis on childhood poisoning showed that 
Paediatric poisoning constituted 0.23-3.3% 0f the total poisoning .The 
mortality ranged from 0.64-11.6% .Accidental poisoning was common 
involving 50-90% of children below 5 years of age and males 
outnumbered the females (26). 
In Singapore, In a study done during the period from Jan 1996 to May 
1999 on children admitted with poisoning to Paediatric ward of 
governmental Hospital, the incidence of poisoning was 6.9% of the annual 
admission .The chemical poisoning constituted 19.2% while 80.8% had 
biological poisoning .The male to female ratio was 1.5:1 in chemical and 
1.2:1 in biological poisoning (27).  
A multicentre, ten years experience study on poisoning in children 
admitted to six of Zimbabwe's main urban hospitals was performed. 
Poisoning in children constituted 47.8% of poisoning cases from all age 
groups. It showed that the under 5 year age group constituted the majority 
of cases (75.4%).The 6-10 and 11-15 age groups formed 12.6% and 12% 
of the cases, respectively .The sex distribution showed that 53.1% were 
males (28).  
 
 The Queen Elizabeth Hospital is the only tertiary care hospital which 
covers the population of Barbados (West Indies).In 1991 a retrospective 
study over 5 years period was conducted .It was found that poisoning 
constituted 4% of total admission. The oral route of poisoning was the 
most common. Boys accounted for 56% and girls 43%, aged from 3 
months to 12 years with most admissions falling in the 1-3 year age 
group. Duration of hospitalization was also studied .It was found that 20% 
of children required hospital care for more than 24 hours. Method of 
treatment was also analyzed .Since many of the children had only a few 
or no complications ,the mainstay of treatment was supportive care .The 
procedure which was done ,was either gastric lavage or provoking 
vomiting by using syrup of ipecac in 35% of patients. It was found that 
29% had no observed complication; mild complication occurred in 31%, 
19% had moderate or severe complications. In 21% the outcome was not 
known, no deaths (29).  
A recent study was conducted in Queen Elizabeth central hospital over 1 
year period in Blantyre, Malawi. It was found that 82% of the total 
poisoning was in children with the age range of 3 weeks to 14 years (30). 
In 2001, In Oman, at Sultan Qaboos University Hospital, a prospective 
hospital based study was carried out .It showed an annual rate of 
1.8/1000 accident and emergency visits (31).  
 
 Accidental poisoning constituted a common problem in the Kingdom of 
Saudi Arabia. One study was carried at King Khalid Military City Hospital; 
Hafr Al Batin through a 7 years review from Jan1992 to 1998.Throughout 
this period 1.7% was identified as cases of accidental poisoning with 
male: female ratio of 1.2:1. The majority of children were between 1 and 3 
years (63%) with only 10% below 1 year and 27% above the age of 3 
years, 51.2% were admitted between noon and 6 p.m .Only 17% were 
admitted between midnight and 6 a.m and in the late morning hours. 
There were some seasonal variations; with admissions mainly during 
summer and autumn (59.5%) than in winter and spring (40.4%).There 
was a relatively higher incidence (26.7%) in the immediate post Gulf war 
period when compared to the following six years (32).  
Another study was carried out at King Abdulaziz hospital (KAH) in Jeddah 
over a period from Jan 1994 to Dec 1996. It showed that 7.2% of total 
admissions were due to accidental poisoning. The highest percentage of 
poisoning was in the 2-5 year age group (61%), as compared to 27% in 0-
2, 9% in 5-10 year and 3% in the 10-12 year age groups. The male: 
female ratio was 1.4:1 .This ratio remained quite constant in the three age 
groups below 10 years and increased sharply to 3:1 in the oldest 10-12 
year age group (33).  
 
 
 The accelerated expansion and sophistication of health service in rapidly 
developing country such as United Arab Emirate have created many new 
problems. The most important one is the occurrence of accidental 
poisoning in children with the introduction of a whole range of new and 
complex medicines and the availability of a wide selection of household 
cleaners and other chemicals. A prospective study was conducted in Al-
Ain over a period of 5 months from 24 March to 23 July 1996.During the 
study period 134 children (77 males and 57 females) were seen, 55% of 
them was poisoning due to medicine while 45% were due to household 
chemicals. The vast majority were brought directly from home to hospital 
(83%), 23% within 30 minute of recognition of the event and 50% within 1 
hour .Open containers were the source of poison in 52% of cases and 
blister packs in 16%(34).  
Accidental toxic ingestion among children continues to be a common 
problem in Northern Jordan. In a study conducted over an 18 month 
period, in 1998, it was found that 2% of the annual admission was due to 
accidental poisoning. The male: female ratio was 1.5:1. There were no 
differences in the sex ratios between the infants and toddlers and older 
age children .The age ranged from 10 months to 13 years, with93% were 
below the age of 4 years. Eighty five children (45.9%) were asymptomatic 
upon hospital arrival .One hundred and sixty three children (74%) reached  
 
 hospital within 3 hours of ingestion .vomiting was induced appropriately by 
the parents in 13.5% of cases before reaching the hospital, while in 9.2% 
of cases vomiting was induced inappropriately by the parents as it is 
contraindicated in patients who have ingested hydrocarbons (kerosene). 
Poisoning occurred outside the home in 10.8% patients, while the 
reminder took place at home. The peak hour of poisoning were between 4 
p.m and 8 p.m in 80% 0f patients .The seasonal variation in the incidence 
of poisoning showed that there were two peaks of poisoning, the first one 
occurred in March and April (20%) and the second was during the 
summer months from June to August(38%) (35).  
Marwan M and his colleagues stated through a retrospective study In Al 
Fateh children's hospital in Benghazi, that children presented with 
accidental poisoning constituted 2.3% of the total admissions .The 
majority were 1-4 year old (31.2%), next in order was the preschool age 
group (16.8%).However the least affected age group was infancy 
(0.9%).The male to female ratio was 1.2:1 .On the other hand, 19% were 
coming from the rural areas .As far as treatment is concerned 18.1% of 
cases were given no treatment, but they were put under observation only. 
The rest 81.9% were given the required treatment with one or more 
medications .The average hospitalization day was 2 days(36).  
 
 
 1.6-Aetiology ِ
In any given country, the substance ingested tends to reflect the customs 
of the people and their standard of living. For example, kerosene 
poisoning is very common in areas like India and some African countries 
where it is used for heating, cooking and lighting (6). 
 Alcohol poisoning, on the other hand, occurs predominantly in the non 
Islamic countries, especially in Europe and America. In rural areas, the 
substances encountered usually in accidental poisoning are various 
chemicals used there; as insecticides and others (37). 
The annual report of the American Association of Poison Control Centers, 
Toxic Exposure Surveillance System,1999 ;stated that the route of 
exposure to poison is differed between oral ,inhalation or dermal .Oral 
exposures account for 74%  0f reported exposure ,whereas ocular 
exposures occurred in 6% of reported toxic exposure compared to 7% of 
the inhalation one (13). 
The spectrum of oral exposure in children ranges from the small, 
unintentional to potential lethal overdose (38). The agents most commonly 
ingested by different age groups are shown in the table A below (38).  
 
 
 
 
 Table A: Agents most commonly ingested by children less than six years 
of age from 1995-1998*. 
Name of the agents 
Cosmetics and personal care products 
Cleaning products 
Analgesics 
Plants 
Cough and cold preparations 
Foreign bodies 
Topical agents 
Pesticides 
Vitamins 
Hydrocarbons 
 
 
*adopted from Shannon, M, N Engl J Med2000; 342:186 
 
 
 
 
 
 
  
The agents involved in fatal poisonings among children less than six 
years of age are listed in table B. 
Table B: Primary Agents involved in fatal poisonings among children less 
than six years of age from1995-1998*(38) 
Name of the agents 
Analgesic drugs 
Cleaning products 
Electrolytes and minerals 
Hydrocarbons 
Antidepressant 
Insecticides and pesticides 
Cosmetics and personal care products 
Anticonvulsant drugs 
Plants 
Foreign bodies 
Sedatives and hypnotic drugs 
 
 
*Adopted from Shannon,M,N Engl J Med 2000;342:186 
 
 
 In Western Europe and North America, where the Economic levels rose, 
there was a shift in the substances ingested. Hydrocarbons and plants 
ingestions were decreasing whereas chemicals and medications were 
increasing (39). Whereas in developing countries, paraffin, traditional 
medicines, snake bites and insect stings are more commonly involved (40). 
The leading causes of poisoning or chemical injury in children, in Finland, 
were undefined non –drug poisoning, plants, berries and mushrooms 
mistaken for edible food, and corrosives. Psychotropic and sedative drug 
poisoning admission have increased from 35 to 47% , and poisoning due 
to analgesics have also increased significantly .Conversely ,poisoning 
caused by cardiovascular drugs and Antibiotics ,solvent poisoning and 
incidences caused by corrosives have deceased significantly (23). 
In Ireland ,prescription medicines are more likely to be involved in 
accidental poisoning than the over –the –counter medications .The 
common drugs involved are those most frequently prescribed like 
Analgesics ,Antipyretics ,Antibiotics ,Hypnotics Antidepressants and 
Anticonvulsants (41). 
In multicentre, ten year experience study, the pattern of poisoning In 
Zimbabwe showed that the commonest toxic agents were: household 
product (27.2%), traditional medicines (23%) and venoms from Snake 
bites (16%).The therapeutic agents constituted 12.4%, the most 
frequently implicated were Antipsychotic (18.9%) analgesics (16.8%), 
 Anti-infective (11.7%), Anticonvulsants (8.2%) and Benzodiazepines 
(7.7%) (28).  
The most important cause of acute poisoning in South Africa was 
kerosene (59%) and traditional medicines (15.8%) (42).  
The same pattern was in Lusaka, whereas paraffin poisoning constituted 
(57.1%), food poisoning (18.3), other household poisons (11%) and 
medicines (10.8%) (43).  
In Lagos University teaching hospital, barbiturates (19%) and 
benzodiazepines (17%) were the commonest drugs in acute poisoning (44).  
The picture doesn't differ much in Casablanca children's hospital where 
psychotropic agents comes first (56%), principally diazepines (39%), 
followed by oral contraceptive (8%), Antihistamines (8%), Analgesics 
(7%), Antibiotics (4%) and others (11%)(45).  
 In India, there is the same variation in types and frequency of childhood 
poisoning which could be attributed to different geographical and 
socioeconomic background. 
In Delhi for example, drugs constitute 66.6% of poisoning in children, the 
drugs consumed belong to the phenothiazines, Antiepileptic and 
Antipyretics. While in the rural area, kerosene was the commonest where 
probably wood charcoal is widely used (26).  
In the Gulf area, the pattern is variable among different countries. In 
Jeddah, hydrocarbon ingestion accounted for the highest proportion of 
 poisoning (40%), followed by drugs (34.3%), and household chemicals 
(18%). Within the drugs, the Anticonvulsants and Antihistamines topped 
the list, followed by Antipsychotic and Antiemetics (33).  
In Hafr Al Batin and Al Ain, the reverse occurred. Drugs accounted for 
64.3% in the former and 55%in the latter, other household substances 
accounted for 35.7% and 45% respectively .Within the drugs, Analgesics 
and Anti-inflammatory topped the list (32, 34).  
The picture In Jordan does not differ from that in Libya .Kerosene as a 
single cause ranked first accounted for 36.3% in Jordan and 34% in 
Libya. It was followed by medications, the most common group were 
those used in psychiatry (4.3%) and neurology (2.2%).The next group 
was Antihistamines and followed by Analgesics and Antipyretics .Aspirin 
contributed to 1.1% of poisoning only (35, 36).  
 
1.7-Clinical Manifestations 
Poisoning in children can present with a variety of symptoms and signs, it 
affects many systems (46).  
Many toxins can depress the CNS resulting in seizures and coma as in 
poisoning with sedatives and hypnotics drugs. 
The leading cause of seizures reported to San Francisco poison centre in 
1993, were cyclic antidepressant (CAD) constituting 29% of the causes of 
seizures, Antihistamines 7%, theophylline and INH constituted 5%. 
 Stimulants and diphenhydramine were more likely than other drugs to 
produce brief, self –limited seizures .In contrast, poisoning with CAD, 
cardio depressant anti-arrhythmic agents and lead were more likely to be 
associated with death (47). Ataxia was found to be the most prevalent 
symptom followed by lethargy and coma following pediatric 
benzodiazepines ingestion in a retrospective study conducted in Hartford 
USA, 1998(48). In Maryland poison centre, a recent multicentre prospective 
observational study of all Gabepentin exposure (anticonvulsant) showed 
that the patient can be asymptomatic or present with ataxia, drowsiness, 
dizziness, nausea /vomiting or tachycardia and hypotension. (55) 
Other toxins can cause cardiovascular toxicity, which can be manifested 
as hypotension (CAD, theophylline), hypovolemic shock resulting from 
vomiting and diarrhea and lethal arrhythmia as with amphetamine, 
digitalis and CAD poisoning (46). Cyclic antidepressant drug toxicity can 
cause variety of symptoms including cardiac, neurological and GI effects 
(52). Jaems LP and Keans Gl, studies the clinical pattern in children 
ingested CAD during a period of 6.5 years period .they found that in the 
45 patients poisoned, conduction delays were found in 17 patient, 7 
patient had generalized seizures, 14 had GCS of 8 or lower .Only patients 
who presented with seizures were found to have a significant prolongation 
of QRS and QTc interval (53). In a five –year multicentre retrospective 
review of amitriptyline toxicity in USA, it revealed that common effects 
 were lethargy, sinus tachycardia and agitation; both hypotension and 
hypertension were seen (54).  
Respiratory symptoms are common with hydrocarbons ingestion. 
Hydrocarbon ingestion may result in serious complications in addition to 
encephalopathy and seizures; it can cause Adult type respiratory distress 
syndrome (49). In a recent study (2003), a 5 year retrospective study on 
hydrocarbon poisoning in children, showed that the most commonly 
observed symptoms were Tachypnoea (73.7%), fever (63.3%), vomiting 
(51.1%), cough (38%).About one third of the patients showed signs of 
CNS impairment including drowsiness, restlessness, stupor, and 
convulsions. These symptoms were significantly correlated with 
pneumonia, hypoxemia and fever (51).  
Hematological disorder has appeared to be rare complications of 
accidental poisoning. Hydrocarbon toxicity can cause intravascular 
haemolysis and DIC (50).  
Gastrointestinal manifestation is very common in accidental poisoning. A 
vast majority of drugs can present with vomiting, nausea and abdominal 
pain as a symptom of poisoning, of these drugs are acetaminophen, iron 
and lead poisoning are the commonest with variable mode of 
presentation(46). 
In Sudan, poisoning by a mixture of henna dye ( para-phenylenediamine 
dyes) in Sudanese children between 1984 -1989 led to characteristic 
 clinical presentation .All children in the study presented with an acute and 
severe angioneurotic oedema, acute renal failure and hypotensive shock 
also occurred (56). 
 
1.8-Management of accidental poisoning in children  
 
Accidental poisoning in children remains an important source of morbidity 
in almost any country whether developed or developing (57).  
Managing a child with accidental poisoning is not difficult as many may 
believe. One need not to memorize the toxic effect of each chemical or 
drug, what is actually needed is readiness to deal with such cases by 
following a systematic approach in a calm and confident manner.  
Elhassan and his colleagues suggested the following steps in managing 
such cases: 
1.8.1-assessment and stabilization of the patients and providing 
supportive care if needed. 
1.8.2-Identification of the chemical or the drug  
1.8.3- Gastro-intestinal, ocular or skin decontamination  
1.8.4- Antidote  
1.8.5- Removal of the poison from the circulation  
1.8.6-Treatment of toxic effects or complications of the poison. 
The possibility of concomitant trauma or illness must be recognized and 
addressed prior to initiation of decontamination (58).  
 Fine JS and his coworkers discussed the steps:  
1.8.1-Assessment and stabilization of the patient and providing 
supportive care : 
The standard care is as follows: 
1.8.1.1-As with any life threatening condition, attention to the airway, 
breathing and circulation remains the initial approach to severe 
intoxication .This should be done before gastrointestinal decontamination. 
1.8.1.2- This should be followed by full examination of the patient 
including the vital signs and a rapid complete evaluation of the patient  
1.8.1.3- Any serious manifestations should be dealt with appropriately  
1.8.1.4- If any impairment of the level of consciousness or 
neuropsychiatric symptoms occurred, one can administer glucose in a 
dose of 1 g/kg as well as nalaxone in a dose of 0.01mg/kg as initial and 
diagnostic maneuvers (59).  
1.8.2-Identification of the poison 
whenever possible the constituents of the substance ingested and its 
dosage per kilogram body weight should be identified as accurately as 
possible .In younger children the substance taken is often easily 
identifiable but the dosage can be difficult to ascertain .Some idea of the 
maximum amount of substance that could have been ingested can be 
gathered from comparing the number of tablets, or the volume of liquid 
remaining, with details on packing. This can be obtained by asking the 
 parent to present the container to confirm the name and ingredients .there 
fore careful history remains the cornerstone for diagnosis of ingestions, 
aided to some extend by the laboratory (60).  
Laboratory assistance is essential in detecting chemicals such as 
salicyletes, paracetomal .samples of vomitus or gastric aspirate, urine and 
serum can be kept for assay later. 
1.8.3-Decontamination of the poison 
Decontamination refers to the techniques used to prevent the absorption 
of the toxic substances by the body .Decontamination methods vary 
according to the route of exposure (oral, inhalation, dermal, ocular); the 
time elapsed since the exposure, and the expected toxicity of the 
exposure. Regardless of the methods employed, efficacy decreases with 
the length of delay between exposure and treatment .The benefit versus 
the risk of decontamination must be considered for each child; 
decontamination is not always warranted and may be contraindicated (61).  
Each methods of decontamination have its potential benefit and risks and 
it must be assessed in the context of the clinical setting before an 
intervention is chosen .To determine this one should consider the 
following: 
a-determines if the procedure is essential or of limited benefit  
b-what is the relative risk of the ingestion and whether there are other 
treatment modalities available such as an antidote? 
 c-if there are any contraindication or not. 
Before commencing any of the modalities of decontamination, one should 
make sure that it is indicated i.e. if the substance ingested is non toxic or 
the amount of the ingested material is in the non toxic range, there is no 
need for GIT decontamination (62). 
The methods used for decontamination are:-emesis using syrup of 
ipecac,gastric lavage , Adsorption of the agents to activated charcoal 
,whole bowel irrigation, Catharsis ,endoscopic or surgical removal of the 
ingested poison. 
1.8.3.A-Syrup of ipecac 
Syrup of ipecac contains the alkaloids cephaline and emetine .it induces 
vomiting through direct and indirect stimulation of the vomiting center in 
the brain .vomiting usually begins within 20 minutes after administration 
and lasts 1-2 hours.Nintey percent Of children will vomit after a single 15 
ml dose; 99percent will vomit after two doses (63). 
The Dose: recommended of ipecac for children older than six months are: 
*six to 12 months 5-10 ml (1-2tsp) by mouth with 120 -140 ml of water 
*one to 12 years 15ml (3tsp) by mouth with 120-240 ml of water. 
*older than 12 years 15 -30 ml (3-6 tsp) by mouth with 240 ml of water. 
The dose can be repeated if vomiting does not occur after 20-30 minutes. 
The use of ipecac beyond the expiration date is not contraindicated (64) 
 
 The Efficacy  of experimental studies in animals and human volunteers 
show that recovery of ingested material with the use of ipecac is highly 
variable and rapidly diminished with time .Ipecac is most useful when 
administered between 5-30 minutes after ingestion and provides no 
demonstrable benefit at 90 minutes (65, 66). 
In 1983, Neuvonens and his coworkers stated that Ipecac is less effective 
than activated charcoal and approximately equivalent to gastric lavage in 
reducing poison absorption (67). However in 1993, Young and his 
colleagues disagreed with the previous result and stated that ipecac 
induced vomiting was significantly more than gastric lavage in emptying 
the stomach after an overdose (68). The utility of ipecac in conjunction with 
other decontamination modalities is not well supported by experimental 
data (69, 70). 
Ipecac should be given to an alert, conscious child who is older than 6 
months and who ingested a potentially toxic amount of poison. 
Controversy exists as to whether ipecac has a place in the management 
of poisoned children. In a retrospective ,multicentre study performed in 
1995 ,it showed that centers that recommended home use of ipecac syrup 
more frequently were able to manage childhood poisoning more cost –
effectively and without a decrease in safety (71).however in 1997,the 
American Academy of Clinical Toxicology and the European Association 
of Poisons Centers and the Clinical Toxicologists position statement on 
 syrup of ipecac states that ipecac should not be used routinely in the 
management of poisoned patients because no evidence exists from 
clinical studies that it improves their outcome(64). 
In 2003, Garrison agreed that syrup of ipecac was rarely recommended 
by the North Texas poison center (72). Now many toxicologists have 
discouraged its use in any circumstances (73).  
Ipecac is contraindicated in the following situations: 
-the child is younger than six months  
-a non toxic substance has been ingested  
-depressed mental status is present  
-depressed gag reflex is present or anticipated  
-a corrosive agent has been ingested 
-low viscosity hydrocarbons have been ingested 
-the child has coagulapathy or bleeding diathesis 
-Cardio- toxic drugs that can worsen bradycardia have been ingested  
(beta –blockers) unless it is very early in the ingestion and a sustained 
release preparation has been ingested (64).  
Adverse effects from therapeutic use of ipecac for poisoning emergencies 
are extremely uncommon  
The most common adverse effects are protracted vomiting, sedation and 
diarrhea (74). 
Forceful and protracted vomiting can cause Mallory –Weiss tears, 
 pneumomediastinum, gastric rupture, traumatic diaphragmatic hernia, 
intracerebral hemorrhage and bradycardia from vagal stimulation (75).  
Sedation or seizures can lead to aspiration of gastric contents. The 
chronic use or abuse of ipecac can result in myopathy, cardiomyopathy, 
metabolic disturbances, shock and death (76). In addition, the 
administration of ipecac can delay or complicate emergency department 
management (77, 78). 
 
1.8.3. B-Gastric lavage  
Is ansother method used to remove the stomach contents after a toxic 
ingestion, was performed in 3% of all toxic ingestions in 1998(10). 
Gastric lavage decreases the absorption of ingested poison by an 
average of 26% when performed 30 minutes after ingestion and 12% 
when performed at 60 minutes (79).Another study showed that poisoned 
patients had residual material in the stomach (80). 
The clinical benefit of gastric lavage has not been confirmed in controlled 
studies, and its routine use in the management of poisoned patients is no 
longer recommended by the American Academy of Clinical Toxicology or 
the European Association of poisons Centers and clinical toxicologists (81). 
No clinical data on the efficacy of orogastric lavage in paediatric patients 
exist (82). 
 Gastric lavage is less effective than activated charcoal in reducing the 
 absorption of simulated toxins, but is roughly equivalent in efficacy to 
ipecac (83). 
Gastric lavage in combination with activated charcoal (administered either 
before lavage or both before and after lavage) is more effective in 
reducing drug absorption than is activated charcoal given alone (84, 85). 
Gastric lavage is contraindicated in:-  
-children who ingested corrosive materials  
-children who are uncooperative with the procedure  
-a child at risk of hemorrhage or perforation because of esophageal or 
gastric pathology or recent surgery 
-children at risk of aspiration (hydrocarbons or CNS depressants) 
The airway should be protected by endotracheal intubations; however it 
doesn't eliminate the risk of pulmonary aspiration (81). 
Potential complications include pharyngeal ,esophageal or gastric injury,  
Inadvertent administration of lavage fluid into the tracheobronchial tree, 
hypoxemia and hypercapnia, laryngospasm ,cardiac ischemia or 
arrhythmia,pneumothrorax, electrolytes disturbances ,hypothermia ,and 
propulsion of stomach contents beyond the pylorus (86, 87).Gastric lavage is 
associated with an increased risk of aspiration and intensive care unit 
admission (88). 
  
 
  
1.8.3.C-Activated charcoal 
Activated charcoal is an insoluble, non absorbable, fine carbon powder 
made from burning and crushing of wood, coconut shells, coal, petroleum 
products or peat that is then heated with steam, air, or carbon dioxide in  
the activation process. Activation creates a highly developed internal pore 
structure, thereby increasing the surface area from 2-4 m2 /g to more than 
1000m2/g. Activated charcoal has an extensive network of interconnecting 
pores  that bind (adsorb) and trap chemicals within minutes of contact, 
thereby preventing their absorption and toxicity (85). The annual report of 
the American Association of poison control centers  ,TESS,stated that 
,Activated charcoal has become the preferred method of GI 
decontamination in children .During 1998 ,7% of the patients received 
activated charcoal compared to 4% of poisoned children in 1983 (10). 
The amount of drug bound by charcoal is dependent upon: 
• The surface area of the specific activated charcoal preparation 
employed. 
• The characteristics of the ingested drug .as example small highly 
ionized chemicals such as metals, acids and alkali are not absorbed 
by activated charcoal. 
• The relative amounts of activated charcoal and the intoxicant (89). 
 
 Larger doses of activated, either as single or multiple doses, are more 
effective at preventing drug absorption (90). 
Repeated doses of activated charcoal are thought to act in several ways. 
Firstly, the charcoal adsorbs the unabsorbed poison which is still present 
in the gut as in the case of slow release preparations such as theophylline 
and for drugs that decrease gastric motility (tricyclic 
antidepressants).Next, charcoal adsorbs drugs that are secreted in the 
bile, thereby preventing their enterohepatic recirculation .Thirdly, charcoal 
binds any drug that diffuses from the circulation into the gut lumen, thus 
interrupting the enteroenteric circulation (91, 92). 
The dose is 1gm/kg of body weight, usually with a cathartic such as 
sorbitol.Chocolate or fruit syrup can be added to make the charcoal more 
palatable without reducing its efficacy (93). 
The dose can be repeated at 0.5gm/kg every 4-6 hours (without 
cathartics) 
The efficacy decreases over time .Activated charcoal is more effective in 
preventing drug absorption than is either syrup of ipecac or orogastric 
lavage(84).Gastric lavage followed by or preceded and followed by 
activated charcoal may be more effective at preventing drug absorption 
than activated charcoal alone (84, 85). 
 
 
 It is contraindicated in the following children  
-children with gastrointestinal perforation or obstruction  
-children with corrosive ingestions  
-children with depressed level of consciousness  
-children who have ingested low-viscosity hydrocarbons (85).  
The serious adverse effects are rare .pulmonary aspiration and death can 
be caused by improper nasogastric tube placement. Common .less 
severe, side effects include nausea, vomiting, abdominal cramps and 
diarrhea. Repeated doses of cathartics in the charcoal slurry may result in 
electrolytes imbalances (hypernatremia) and hypovolemia (94, 95). 
 
1.8.3.D-Whole bowel irrigation (WBI)  
It refers to the administration of large volume of a balanced electrolyte  
solution with polyethylene glycol, usually via a nasogastric tube, to 
decontaminate the GI tract without causing fluid or electrolyte shifts (96, 10). 
WBI was used in less than 1% of ingestion in 1998, and its role in the 
treatment of childhood poisoning has not been well established by the 
American Association of poison control centers (97, 38). 
No controlled clinical trials have been performed to test the efficacy of 
WBI in actual toxic ingestion. Case reports suggest that WBI is effective 
following the ingestion of iron, sustained –release verapamil, latex 
packets of cocaine, lead, arsenic, and zinc sulfate (98-102) . 
   
In children the usual dose is 20-40 ml/kg per hour until the rectal effluent 
is clear, which typically takes 4-6 hours.  
The indications in children are the ingestion of enteric –coated pills, 
sustained –release preparation, illicit drug packets, and ingestions of 
substances poorly bound by charcoal, such as iron, lithium and lead .it is 
of benefit in children with drug concretions (97). 
The Contraindications include intestinal obstruction, perforation, ileus, or 
significant gastro intestinal bleeding. 
The adverse effects are nausea, vomiting, abdominal cramps, bloating, 
and aspiration pneumonitis (97). 
 
1.8.3.E-Cathartics  
Cathartics accelerate the evacuation of the gastrointestinal contents, 
including toxin or toxin –adsorbent complex, by increasing the fluid load in 
the intestine and stimulating bowel motility. Sorbitol is the preferred agent 
in children because of its greater efficacy and palatability compared to 
saline cathartics (103).  
Use of cathartics should be limited to a single dose because repetitive 
dosing can cause adverse effects. 
 
 
 The recommended doses are: 
-0.5 g/kg (1-2 ml/kg) of 70 % Sorbitol (0.9g/ml) 
-4ml/kg or 250ml of magnesium citrate in a 6% suspension  
Sorbitol is not recommended for use in children younger than one year of 
age (103).  
Cathartics currently are recommended only with the first dose of activated 
charcoal (103). It was found that a mixture of activated charcoal with 
Sorbitol resulted in significantly shorter GI transit times than when 
charcoal was mixed with water (104).  
It is contraindicated in children with intestinal obstruction, perforation, 
Ileus electrolytes imbalances, hypotension, or hypovolemia.Magnesium 
cathartics should not be administered to children with renal failure (103). 
The use of multiple doses of cathartics has been associated with 
electrolyte disturbances, hypovolemia, excessive diarrhea, nausea and 
vomiting (95). 
 
1.8.3.F-Endoscopy and surgery   
Endoscopic removal should be considered for children who have a life –
threating amount of a substance in the stomach that can not be safely 
removed by other means (e.g. bezoars) (105) . 
 
 
 1.8.4-Antidotes 
An antidote is a substance given to capture a drug substance or a toxic 
agent already entered the blood stream and started to exert its effect (106). 
Mechanism of actions  
Antidotes antagonize the toxic effect by different mechanisms of actions: 
they may act by: 
a-competing with toxins for target sites or metabolic pathways by 
neutralizing the toxic agent as a result of: antigen –antibody reaction –
chemical binding to the toxicant –promoting their metabolic detoxication 
b-displacing a drug from receptor sites e.g. Nalaxone for Opiates  
c-Inhibiting formation of toxic metabolites e.g. Acetysysteine for 
acetaminophen poisoning  
d- Antibodies (or Chelator) that binds a drug and prevent its binding to the 
receptor e.g. Anti-Digoxin Fragment FAB (107). 
Most of the drugs have no specific antidote, however it worth searching 
for it while trying to remove as much as possible from the GIT. 
 
1.8.5- Removal of the poison from the circulation 
This can be achieved by different ways: 
1.8.5.a-change in urinary pH helps in increasing urinary excretion of 
certain substances (3) . 
 
 1.8.5.b-the role of extracorporeal techniques (haemodialysis, 
haemoperfusion and haemofiltration) in the management of poisoned 
patients is reviewed. it is generally accepted that extracorporeal 
elimination is worthwhile if it increases total body clearance by 30%or 
more (108). 
 
There has been a significant evolution in the clinical management of the 
poisoned patient over the last decade. Interventions that were once the 
cornerstone of treating the poisoned patient have become have come 
under intense scrutiny. The advent of evidence-based medicine has 
forced clinical scientists to re-evaluate standard therapies. 
Gastrointestinal decontamination with either emesis or gastric lavage was 
the foundation of the initial management of most poisoned patients. 
Examination of the published literature demonstrated that neither emesis 
nor lavage changed the ultimate outcome of poisoned patients, and most 
poison centers have abandoned their use. Even the use of activated 
charcoal has been questioned. A multitude of studies demonstrated that 
the effectiveness of activated charcoal diminished significantly 30-60 min 
after the ingestion of a poison. No study has demonstrated that charcoal 
changed patient outcome. Cathartics have been deemed to be ineffective 
and potentially dangerous and are never indicated. Whole bowel irrigation 
should not be used routinely in the management of the poisoned patient. 
 Multiple dose activated charcoal and urinary alkalinization, commonly 
used to enhance the elimination of some poisons, have limited 
usefulness. While these 'old' and more general methods of 'detoxification' 
have thus failed in most cases to improve or change patient outcome, the 
use of more specific antidotes, tailored to the exact cause of intoxication 
is to be considered. Very few antidotes, however, are used on a 
consistent basis in the management of poisoned victims. The 
indiscriminate use of antidotes may even be harmful to the patient. In 
addition to the commonly known antidotes N-acetylcysteine 
(acetaminophen, paracetomal), nalaxone (opioids) and flumazenil 
(benzodiazepines), new antidotes include fomepizole to treat ethylene 
glycol and methanol poisoning and Crotalidae Polyvalent Immune Fab 
(Ovine) for pit viper envenomation (109). 
 
 
1.9-Prevention 
Children most often come into contact with potentially dangerous products 
when they are left on their own or not closely observed. Accidental 
poisoning is unintentional and therefore preventable. .Prevention, needs 
the assessment of the potential interactions among the victim  (child and 
its related factors "oral phase of psychogical development ,imitation of 
 adults behavior and infinitive curiosity" ),the environment , and the poison. 
Hazards within the infants reach and in the path of the crawler, the 
toddlers, and the climber should be removed (110, 111). 
To achieve reduction in the incidence of childhood poisoning, both active 
and passive measures should be used  
1.9.1- important Passive intervention have included the federal 
regulation of products, product safety and the introduction of child –
resistant containers for drugs and other dangerous household products 
(38). 
The use of child resistant containers (CRCS) on medicines is proven to 
reduce childhood poisoning, to less than 15% of the former levels in some 
studies (112). 
Although child resistant container have  been shown to be effective in 
prevention of accidental poisoning in children (110) .There is no legislation 
requiring their use for the over counter cough preparation that do not 
contain aspirin or  paracetomal ,and the use of this packing is at the 
professional direction of the pharmacist (113) . 
In 1994, the royal pharmaceutical society of Great Britain reported that it 
hoped that beginning of 1996 the pharmaceutical industry would use child 
resistant container for all its legal medicines (114). 
 Liquid medicines dispensed by pharmacist have been supplied in child 
resistant container since 1995, and the danger of accidental poisoning 
 from bottles without child resistant caps has been reduced (115). 
1.9.2- Active intervention: it includes changing the behavior of parents 
and caretakers and the establishment of a poisoning center:- 
1.9.2.1. Change in behavior by parents and caretakers can be achieved 
by applying the following rules: 
     1.9.2.1.a- medicines should be stored in a high or locked cabinet. 
Medications used regularly e.g. aspirin ,sedatives ,iron and contraceptive 
pills –should  not be kept in an  easy accessible handbag or on a table or 
low self if young children are in the home  
     1.9.2.1.b- Patients should be told not to save unused prescribed 
medications, because very few will act on this advice, prescribed 
medications should be labeled with the name of the drug, prescribed in 
the smallest practical amount and stored with care. 
     1.9.2.1.c- Children should not be cajoled into taking medicine by 
comparing it with candy. (Candy medicines) tablets and flavored syrups 
are dangerous for children 
     1.9.2.1.d- Do not store poisons in the same cabinet as food stuffs 
(cleaners) 
     1.9.2.1.e- Do not store poisons in cups, soft drink bottles or other food 
containers (116). 
 
 
 1.9.2.2- establishment of specialized centers was an urgent need with the 
rise of number of poisoning. Poison center have tradionally served two 
major functions: the dissemination of poison information and poison 
prevention education (117). 
In the 1930,s, pharmacist Lowis Gdalman established a poison 
information centre at St .Luke s hospital in Chicago( USA), in the late 
1940, s; Gdalman began recording information on small cards, and 
developed a standard data collection form. By the 1950s he had 
established an extensive library on the management of acute and chronic 
poisoning (118). 
Poison centers and related toxicology centers are in a strategic position to 
play a sentinel role in the protection of children's environmental health 
(119). 
Despite such a global development ,the concept of poison centers is still 
new in many developing countries .this may be attributed to the lack of 
awareness about the prevalence of poisoning .Many centers in the third 
world are taking step up in the establishment of their poison center. IN 
1983 ,Cairo poison center was established when these  early experience 
are compared with the  observation from the European poison center 
there are a number of marked differences including the type of drugs, 
chemicals involved, inadequately labeled  drugs such problems have 
already been highlighted and preventive measures are being 
 considered(120). 
In Sudan, there is a drug information centers which provide information 
generally on drugs in use but the specific poison center was established 
in 2002.It is  located in Khartoum Teaching Hospital. Its function is to 
provide information about poisoning and its management .In the future it 
will be supplied by all modalities of treatment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Justifications 
 
 
• Accidental poisoning in children remains an important cause of 
morbidity and mortality in almost any country whether developed or 
developing. 
• The problem of accidental poisoning is partly preventable by health 
education. 
• There is lack of guidelines and a great need to establish a national 
poisoning center for managing poisoning. 
• The magnitude and types of poisoning in children has not been 
thoroughly studied in Sudan 
  
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Objectives 
 
 
 
1. To determine the magnitude of accidental poisoning among children 
presenting to some emergency departments in Khartoum State. 
2. To study the types, clinical patterns, short term complications and 
outcome of accidental poisoning in children. 
3. To assess the associated circumstances that predisposes to accidental 
poisoning. 
4. To study the different treatment protocols used in different hospitals 
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Materials & Methods  
 
 
 
 
 
 
 
 2. Material and Methods 
2.1. Nature of the study: 
This is a descriptive, prospective hospital -based study. 
2.2. Study area: 
This study was conducted in the following Paediatric units in Khartoum 
State hospitals.  
A-Omdurman Children Emergency Hospital 
B- Ahmed Gasim Hospital  
C- Khartoum Children Emergency Hospital.  
  2.3. Duration of the study  
The study was conducted during the period from 1 st June 2002 to 30 th 
May 2003. 
2.4-Study population: 
All children who presented to the above mentioned emergency units with 
accidental poisoning during the study period. 
2.5-Sample size: 
    The sample size was calculated using the following formula 
    Size =n= Z2PQ/O2 
Since the prevalence of poisoning, obtained from nearby countries (28), 
among cases is very low (0.23-0.5) a sample size of 80-120 was sufficient 
for the study. 
Z=probability of chance =1.096 
 P=prevalence (as fraction of 1) =0.77%-0.5% 
Q=1-P                 O=precision or power =0.05 
2.6- Inclusion criteria: 
- All cases aged (0-14) years with symptoms and signs of accidental 
poisoning by drugs, chemicals, plants or other toxic substances will be 
included after taking parent's consent. 
2.7- Exclusion criteria: 
-Non consenting parents. 
-Any patients in whom the suspicion of suicidal attempt was made. 
2.8- Data collection technique: 
 A standardized Questionnaire for data collection was used: 
The Questionnaire provided an account of: 
 Personal data: including age, sex and residence. 
Maternal characteristics (education and job) 
Paternal characteristics (education and job) 
Number of children in the family. 
 Details of ingestion event were asked about. 
- The presenting symptoms and detailed physical examination. 
-The different methods used in the management  
- The final outcome of the patients  
-Follow up for a minimum of one week       
-Telephone calls for parents till the end of the problem  
 2.9. Methodology 
For all children presenting with accidental poison; informed consent was 
obtained by the author  
The  author had the following jobs: 
a- Completing the questionnaire  
b-Carrying out  full clinical examination . 
C-investigations were done according to the need .e.g. for those with 
kerosene poisoning CXR was requested  after 48 hours and seen by the 
author . 
d- The patients were followed up by daily visit by the author  till discharge 
from the hospital and sometimes using telephone calls till the resolution of 
their problems. 
**The parents usually they brought the ingested substances with them or 
they described it in term of colour and shape of its container. 
2.10-Statistical methods: 
Data obtained from the Questionnaires was entered in the computer and 
the appropriate statistical tests for analysis. Z test was used to 95% 
significant level. 
2.11-Research team 
This included the  
-The author. 
-Registering Clerks in the three hospitals (5 Clerks)  
 -Registrars on duty in the three above mentioned hospitals. 
2.12- Ethical consideration: 
Informed consent was obtained from the parents. 
2.13-Expected difficulties: 
a- Was not to be informed about every patient with poisoning. 
b- Loss of follow up of the patients.    
2.14-Budget: 
The research was self funded 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
﴿Chapter Three﴾ 
 
 
Results 
 
 
 
 
 
 
 
 3. Results 
During the study period (1year), 120 children with acute poisoning were 
seen in three hospitals (Omdurman, Ahmed Gasim, and Khartoum 
Children Emergency Hospital).  
Accidental poisoning constituted 0.8% (8.42/1000) of the total admissions 
to the previously mentioned hospitals. 
3.1 Demographic Characteristics 
3.1.1 Age: 
The age of the study group ranged from 1 month -11.5years, with a 
median of 3.26 years. The most commonly affected group (74%) were 
children aged 1-5 years and the least affected group were infants 
(4.2%).The age distribution of children in the study group is shown in 
Figure 1. 
3.1.2 Sex Distribution: 
Sex distribution is shown in Figure 1. Males were 77 (64%) and Females 
were 43 (36%).The male: female ratio was 2:1. 
 
 
 Figure.1 Age distribution of children in the 
study group
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 Figure 2. Sex distribution of children in the study
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 3.1.3 Residence: 
Out of the 120 cases, 81 (67.5%) were coming from semi urban areas, 
while those coming from urban and rural areas constituted 30.8% and 
1.7% respectively. 
3.2 Schooling: 
The Majority of children included in the study were preschool children 
(93.3%). The rest were at the first class (6.7%) 
3.3 Number of children in the family 
Table 1.shows the relation between the total number of children in the 
family and the index case .It was found that smaller the number of children 
in the Family, the greater is the rate of poisoning. This relationship was 
found to be statistically significant Z=10.4 (p value <0.0001). 
3.4 Parents characteristics 
3.4.1 Mother education & occupation: 
As far as mother's education was concerned, it is found that 52(43.3%) 
mothers were educated up to 6 years and only 8 (6.6%) mothers had post-
graduates studies. This was tested in relation to the percentage of 
poisoning and it was found statistically significant Z =7.45(p value less than 
0.001) as shown in Table 2.Only 7.5% were working mothers (teachers, 
civil servant or professional job) while the rest were housewives (92.5%). 
3.4.2 Father education & occupation: 
  
Father education was also studied. Table 2.shows that 43 (35.8%) of them 
studied up to the secondary level .this was tested for significance and the 
Z=4.8 (p value is less than 0.001). The Majority of them were skilled labour 
(47.5%) followed by 24.2% working as unskilled labour .Fifteen percents 
were either professional or civil servant .The rest were farmer 7.5% and 
unemployed (1.7%) . 
3.5 Common causes of accidental poisoning  
Drugs constituted 45% of the total substances ingested followed by 
chemicals (42%). Intoxication with plants remained a minor cause of 
poisoning in children as shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
  
Table1. Number of children in the family in relation to the 
index child 
 
 
Number of children 
 
Frequency Percentage 
1-2 children 48 40 
3-4 children 38 31.6 
5-6 children 22 18.3 
7-8 children 11 9.2 
10 children 1 0.8 
Total  120 99.9 
 
 
P value <0.0001  
 
 
 
 
 
 
 
  
Table 2. Parents' education. 
 
 
Character 
 
    
Number 
 
Percentage 
 
P .value 
Mother education :   <0.001 
< 6 years 52 43.3  
6 - 8 years 21 17.5  
9 - 11 years 39 32.5  
> 11 years 8 06.7  
    
Father education :   <0.001 
< 6 years 34 28.3  
6 - 8 years 16 13.3  
9 - 11 years 43 35.8  
> 11 years 27 22.5  
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Figure 3. Causes of accidental poisoning
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 3.6 Time of poisoning  
Figure 4.shows the relation between number of cases and time of ingestion 
of poison. 
The peak hours of poisoning were 10.00 a.m and 14.00p.m coinciding with 
the time of hunger. Accidental ingestion of poison took place throughout 
the day time. Sixty four child (53.4%) were children took the poison in the 
time from 10.00a.m -13.59 p.m and 18 -24 p.m, while 28.3% of them 
ingested the poison in time range between 14.00-17.95 p.m. there was no 
significant statistical differences between the number of cases and time of 
ingestion. Z=1.59 (p value between 0.317-0.1). 
3.7 The ingested substances: 
The substances ingested by the study group were shown in Table3. 
Medications kept in the house were taken by 60 cases.Tricyclic 
antidepressant topped the list (6.6%) followed by anticonvulsants (5.8%) 
and paracetomal (4.2%).Miscellaneous drugs constituted 7.5% and 
included methycobalamine, rifina, librax, antiacid and Isorbide dinitrate . 
Eight cases (6.7%) took unknown substances, the containers of which 
missed its labeling. 
Five children (4.2%) took more than one drug at one occasion. 
There was only one case of hair dye poisoning (paraphenlene diamine). 
Within the chemicals encountered, kerosene ranked first. It constituted 
43.3% from all cases of poisoning. The amount of poison taken by the 
 children was not known to the parents in 54.2% of cases, while in 45.8% it 
was known to them.  
3.8 Interval between poisoning and arrival to hospital 
Table 4.shows that the vast majority of children were brought directly from 
home to hospital within the first 2 hours of recognition of the event (57.5%), 
while 10(8.3%) children reached the hospital after more than 10 hours. 
3.9 Action done at home 
Vomiting was induced either mechanically or using home made beverages 
e.g. chemicals like salt or soap. It was used appropriately by the parents in 
25(53.2%) cases while in 22 (46.8%) cases it was unwisely used. 
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Table 3. Substances ingested by study group 
 
 
Substances  
 
Number Percentage 
Tricyclic antidepressant 8 6.6 
Anticonvulsant 7               5.8 
Paracetomal 5 4.2 
Antiemetics 4 3.3 
Antihistamines 4 3.3 
Aspirin 3 2.5 
NSAID 3 2.5 
Antibiotics 3 2.5 
Salbutomal 3 2.5 
Pills 3 2.5 
Indral  2 1.6 
Fefol tablets 2 1.6 
Calamine Lotion 2 1.6 
Haloperidol tablets 2 1.6 
Iron tablets 2 1.6 
Miscellaneous 9 7.5 
Unknown 8 6.7 
Total medicines 70 58.3 
Kerosene 52 43.3 
Thinner 3 2.5 
Plants 
 
3 2.5 
 
 
 Table 4. Time interval between ingestion and arrival to 
hospital 
 
 
Time  
 
Number Percentage 
< 2 hours 69 57.5 
2  – 4 hours 28 23.3 
5 - 10 hours 13 10.8 
>  10 hours 10 08.3 
Total
 
120 99.9 
 
 
 
 
 
 
 
 
 
 
 3.10 Circumstances before poisoning 
 Out of the 60 cases of drug poisoning, 51 (85%) children witnessed 
another family member taking drugs. 
The drugs encountered in poisoning was the child drug in 11(18.3%)  
cases whether prescribed acutely or chronically used; while in 55(91.6%)  
cases it was the drug of other member of the family. 
In most of the event of drug was taken by the child alone (91.6%) and it 
was shared between the child and his sibs in (8.4%) of cases. 
3.11 The containers used 
Containers with the original caps, which were not child proof, were the 
source of the poison in 53 (44.2%) and Plastic bottles in 66(55%) cases as 
shown in Figure 5. It also shows the limited use of child proof –caps. The 
plastic bottles were those of soft dinks (like Crystal juice) and water. 
 
 
 
 Figure 5. The Types of containers used
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3.12 Drug habits  
The drugs and chemicals were at reach of children in 90% of the events, 
whether on the table or a nearby shelf. In 4.2% of cases the drug was kept 
in the refrigerator. Only 5.8% kept their drug at special lockers. 
3.13 Parents Knowledge, attitude and practice of giving drugs:  
It was found that sixty percent of the parents knew nothing about the side 
effects of the drug ingested by their children, 35% know some serious 
complications and only 13.3% knew enough information about the drug 
used and its side effects. Sixty six percent got most of the information from 
non medical sources, although 90% of these families tended to get drugs 
after doctor's prescription .No information was obtained from the mass 
media. 
3.14 Clinical presentations 
Most of the children (71.7%) were symptomatic upon arrival to the hospital 
and 34 (28.3%) cases were asymptomatic. All children who presented with 
poisoning or suspected poisoning were admitted to the hospital. 
3.15 The cardio-respiratory symptoms & signs in accidental 
poisoning. 
Cardio- respiratory symptoms &signs were the commonest presentation 
followed by CNS as shown in Figure 6. 
 
 Tachypnoea was the most common presenting symptom in poisoning as 
shown in Figure 7.followed by cough. 
 3.16 The presenting CNS symptoms & signs  
Figure 8.Showed the presenting CNS symptoms and signs encountered in 
poisoning of which disturbed level of consciousness was the most common 
presenting symptom. 
3.17 Other presentations 
Vomiting was the presenting symptom in 45 (37.5%) cases, while 24 (20%) 
presented with fever. 
3.18 Modalities of treatment 
Gastric lavage was performed in 42 (35%) children while 78(65%) received 
only supportive treatment. Those presented with hydrocarbon poisoning 
(45.8%) received intravenous hydrocortisone plus antibiotics. The rest 
received intravenous fluids (19.2%). This policy of treatment was used in 
the three hospitals. 
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Figure 6. The presenting symptoms and signs 
of accidental poisoning
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Figure 7. Cardio-respiratory symptoms and signs of accidental 
poisoning
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Figure 8. Presenting neurological symptoms and signs of 
accidental poisoning
  
3.19 The outcome  
Regarding the outcome of accidental poisoning 22% of the cases needed 
admission for more than 24 hours and they were discharged after 
improvement. While the rest were discharged safely within the first 24 
hours this was shown in Figure 8. There were 5 deaths (3%). 
3.19.1.First death: 
Seven years old boy presented with accidental poisoning. Neither the 
drug was known nor its amount. The container had no label on it and was 
over the shelf in the kitchen. 
He took the drug at 8.30 a.m and presented after 6 hours with 
hallucination and irritability, his vital signs and general examination were 
normal at the presentation . He was put under observation with close 
follow up of his vital signs ,intravenous fluids 2/3 his maintaince  was 
given but deteriorated over 3 hours. He developed cardio respiratory 
arrest with no response to resuscitation. 
 
 
 Figure 9. Outcome of accidental poisoning in children 
in the study group
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 3.19.2. Second death 
Six years boy presented with history of ingestion of unknown amount of 
tricyclic antidepressant at 8.00p.m. The drug is the grandparent's drug 
and it was on the table. 
He presented 4 hours after that .He had an unarousable coma with 
irregular pattern of breathing and irrecordable blood pressure. Death 
occurred after20 minutes in spite of the supportive measures he received. 
3.19.3. Third death 
Male of 14 month old presented after 6 hours of ingestion of unknown 
material found in unlabeled container over the cupboard. 
 He presented with coma, convulsions, acidotic breathing and irrecordable 
blood pressure .He received supportive treatment but death occurred after 
one hour. 
3.19.4. Fourth death  
Two years old boy presented 10 hours post ingestion of unknown 
materials found in plastic container in the kitchen over the shelf. The 
mother said it is an old drug prescribed for his grandfather( possibly for a 
psychiatric disorder). 
He was comatose with frequent attacks of convulsions and irrecordable 
blood pressure. His blood pressure was normalized with fluids but he 
continued to convulse till his death after 4 hours in spite of the intravenous 
infusion of diazepam and phenytoin infusion  
  
3.19.5. Fifth death 
Four years old boy presented 8 hours after ingestion of 30 tablets of 
tricyclic antidepressant. The drug belongs to his uncle. The drug was 
found under the pillow. 
 He presented dead.   
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
﴿Chapter Four﴾ 
 
Discussion 
 
 
 
 
 
 
 
 
 
 
  Discussion 
 
Accidental poisoning is a prominent and increasing health problem in both 
industrialized and developing countries. 
Accidental poisoning constituted 8.42/1000 of the total admission in 
Paediatrics emergency units in the three hospitals (Omdurman, Ahmed 
Gasim and Khartoum Children Emergency Hospital), which is the similar 
observation in India (26). This figure is higher than that reported in Oman 
(1.8/1000) (31) but it is low when compared to other studies like those 
conducted in Libya and Northern Jordan (35, 36). However, the incidence of 
childhood poisoning may be much higher than what has been 
documented as there is no standard system for reporting cases of 
accidental poisoning; secondly all the available data are hospital based 
data which may not be a true representative of the community at large. 
Moreover, many cases from rural areas may never get reported in a 
hospital due to ignorance, illiteracy, non –availability of primary health 
centers and of transport difficulties.  
In addition few doubtful and asymptomatic cases were discharged from 
the outpatient's clinic without being admitted. There are still a large 
number of cases which are seen in the private clinics and there is no 
reporting for them. 
There has been no difference in sex distribution. In this study boys are 
 predominately affected more than girls with a ratio of 2:1. This is the same 
ratio in India, Barbados and United Arab Emirates (25, 29, 34). N. Gango and 
his colleagues found that sex ratio between children in Singapore was 
1:1.5 (27). However, Fazen LE reported that accidental poisoning was 
evenly distributed between boys and girls (121).This predominance of 
males could be due to their natural tendency to be more exploratory, 
active and restless than their females' counterpart. 
The age distribution of children is in an agreement with other findings     
(21-24) (32-36).Accidental poisoning was mainly confined to the age group of 
1-5 years. This is because children at this age become more curious in 
nature aided by their newly acquired hand skills and mobility. Few cases 
occurred in children after the age of 5 years, presumably because these 
children are becoming more selective and discriminative about what they 
eat. Infants were less affected, because of their inability to move around, 
limited capacity to open medicines and chemical containers and probably 
due to more attention paid by the family members, particularly the mother. 
It was found that the larger the number of children in the family, the less is 
occurrence of poisoning. However, this is in contrast with what Okasha 
and his colleagues found, they reported that poisoning increased within 
families with large number of children (8). In India, families with 4 children 
or more accounted for 81.5% of cases (25). Moreover, in Great Athens 
area, childhood poisoning is strongly correlated with the number of 
 children and overcrowding (122). This finding in our study can be explained 
by the fact that ,in Sudanese families ,older children are trained to look 
after younger siblings .Not only that ,but also poisoning that occurred in 
families with small number of children can be attributed to lack of 
experience in younger parents. 
The occurrence of poisoning is affected very much by the level of 
education of the parents especially the mother since she plays a major 
role in providing a safe environment for her children. This is in agreement 
with other studies. In India, the percentage of poisoning is generally 
decline with increased level of education of both parents (25).Siberts, 
stated that, families of children with accidental poisoning tended to be of 
low level of education (9). 
In our study, the peak hours of poisoning at 10.00 a.m and 14.00 p.m 
correlates well with the time of hunger. This is in contrast to what is found 
in Northern Jordan, in which the peak hours of poisoning were 4.00 p.m 
and 8.00 p.m in 80% of patients (35). On the other hands, in Greater 
Athens; during the working hours, the incidence of poisoning was 80% 
higher than the late afternoon and evening hours (22). In India, poisoning 
occurred between 8 .00 and 11.00 in the morning, which is the time when 
the housewife very busy.  
 
A definitive pattern of poisoning was determined, with drug poisoning 
 constituted 58.3% of the total poisoning with tricyclic antidepressant being 
the most common .This is in line with most studies (32, 33, 36). 
The presence of psychiatric medicines in the home means that they are 
used by the members of the family and this is a clear indication that 
poisoning is a symptom of family distress (8).  
Siberts R., found that, when questioning about five major stress factors 
(serious family illness , pregnancy ,recent family movies, one parent away 
from home and anxiety or depression in one or both parents ) ,this 
disclosed significantly more stress in the affected families than in other 
families (9). 
Kerosene ingestion was the most common cause of poisoning 
responsible for 43.3% of the total admission which is a similar finding from 
neighboring countries (29, 36, 42). This may be explained by the fact that 
most people are still using kerosene as a source of heating, cooking and 
lighting the dark. In addition kerosene was being stored in soft drink 
bottles and it simulates water in colour so it is attractive to thirsty children. 
This observation was the same as in Northern Jordan (35). The same 
occurred in Kuala Lumpur, Malaysia, where kerosene had been ingested 
from soft drink bottles in 70% of instances (123). 
Only in one case the drug was kept in child proof caps and it was left 
open after use so the child gets an access to it. The limited use of child 
proof containers is the same as in Jeddah, Saudi Arabia, where none of 
 the drug accidentally ingested were dispensed in child proof containers 
(33). In United Arab Emirates, medicines are not commonly dispensed in 
child proof containers, although many are supplied in blister packs, which 
offer a certain degree of child resistance; so it is difficult to assess the 
danger from lack of child resistant closure (34).  This observation points out 
the urgency of implementing the nationwide use of child-proof drug 
prescription bottles, in order to eliminate or reduce accidental childhood 
drug poisoning.   
Vomiting was induced inappropriately by parents in cases of hydrocarbon 
poisoning which reflects ignorance and lack of health education of 
parents. This was the same finding as in Northern Jordon (35) . 
Lack of health education also plays a major role in poisoning, since most 
of the parents knew nothing about the hazards of drugs and chemical and 
the safest practice of storing medications and household chemicals. In 
addition to that, there is great deficiency in the information which should 
be provided by doctors and pharmacists to the parents about prescribed 
drugs and its potential risks. This is in line with the finding obtained from 
African mothers (124).In contrast , Foss  B and his coworkers , stated that 
Caucasian mothers had a higher level of knowledge about accidental 
childhood poisoning and its prevention and most of them initiated 
preventive behavior (125) . This discrepancy between knowledge is linked 
to the difference in life style in different population. 
  The benign course of most poisoning in this study is consistence with 
previous studies (35, 36). 
There was a limited modalities of management .This is due to 
unavailability of the other modalities like syrup of ipecac, activated 
charcoal and cathartics. Moreover, gastric lavage was overused in all 
cases of drug poisoning irrespective of whether it is indicated or not. This 
can only be attributed to the lack of guidelines of the management of 
poisoning .Not only that ,but also there is no well equipped poison center 
to which one can refer for advice and specific decontamination measures. 
Mortality rates in our study was extremely high compared to the rates in 
developed countries like France and Taiwan (21,24).this figure was the 
same as that obtained from India (26) ,this may  be explained by poverty, 
illiteracy and ignorance of the parents shared by most of the developing 
countries. Moreover, lack of specific measures and late presentation also 
contributed to this high figure.      
   
 
 
 
 
 
 
 Conclusions 
• Accidental poisoning, in spite of being preventable, poses a public 
health problem, threating toddler age group more than others, and 
causes unnecessary morbidity, distress and economic loss. It 
constituted 8.42/1000 of the total admissions to some Paediatrics 
emergency departments in Khartoum State. The magnitude of 
accidental poisoning is still under-estimated and needs proper 
recording. 
• The most affected age groups (74%) were children aged 1-5 years. 
Males outnumbered females with a ratio of 2:1. 
• Kerosene is widely used as a cooking and lighting substance, and it 
ranked first among other agents in causing this problem. It 
constituted 43.3% of the total poisoning. The largest groups (12.4%) 
of medicines responsible for poisoning were those used for 
psychiatric and neurologic problems (especially tricyclics) that might 
be attributed to the disturbed family state of the affected children. 
• Parents' education contributes more in the events of poisoning. Low 
level of education was found to be significantly associated with 
increase rate of poisoning (p <0.001). The smaller the number of 
children in the family, the more is the occurrence of accidental 
poisoning (p<0.0001). 
 • Most of the children (71.7%) were symptomatic upon arrival to the 
hospital .Respiratory symptoms were the commonest presentation 
(70%), followed by the CNS (60%). 
• Regarding the outcome of accidental poisoning, 22% of cases 
needed admissions for more than 24 hours and they were 
discharged after improvement, while 75% were discharged within 24 
hours. The outcome of accidental poisoning in this study was poor 
with 5 (3%) deaths compared with other studies. 
• Time of poisoning correlates with time of meals and intense hunger 
in children. Most (90%) of the drugs and chemicals were located 
within reach of children. In 91.6% of cases, the drug encountered in 
poisoning was belonging to other family member in the household 
and in 85% of the events the child witnessed another family 
member taking the drug, so children tended to imitate others. 
• Drugs were kept in ordinary container (not child proof ones), while 
chemical were kept in attractive soft drink bottles. 
• All children presented with poisoning were admitted and received 
either gastric lavage (35%) or supportive measures (65%) with no 
specific treatment for each poison. This is due to lack of resources 
which will help in provision of all modalilities of decontamination. 
 
 
 Recommendations 
1-Accidental poisoning is a preventable condition, establishment of 
structured health education programs on safe practice of storing  
medication and household chemical at home  is very important.  
2-kerosene was the commonest cause of poisoning. Legislation is needed 
to obligate the companies to store it in a standardized container, not in the 
attractive bottles used for soft drinks. 
3- Legislation for drug manufactures to use Child resistant containers and 
child resistant packing for all their medicinal products. 
4- There is an urgent need to establish a well equipped poison center 
open 24 hours a day to give proper guidelines to the treating doctors. 
5- There is certainly a need for appropriate management and life saving 
measures such as admission to intensive care unit (ICU) with ventilatory 
support, plasmopheresis, dialysis, etc.  
6-The magnitude of this problem is still undetermined. So we 
recommended a large scale community – based research to reveal the 
true dimension of this health threat.  
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